, and self-perception of poor/fair health (OR 0.90, 
Introduction
Walking as physical activity (PA) may offer significant health advantages, reducing the risk of death due to cardiovascular disease, especially obesity, hypertension and diabetes. About 6% of all deaths worldwide and a significant disease burden is associated with a sedentary lifestyle, or the lack of physical activity. Thus, to avoid non-communicable diseases, it is recommended that adults practice 150 minutes or more of moderate PA, or 75 minutes or more of intense PA per week 1 . In addition to improving quality of life and well-being, physical activity increases bone density and self-esteem, and reduces depression [2] [3] [4] . There has been a decline in physical activity among all populations since the 1970s. A 2013 study shows that only 33.8% of the adult population living in state capitals in Brazil got enough exercise in their leisure time. If we look at exercise as a means of getting from one place to another (commuting) this percentage goes down even more, with only 12.1% of adults considered sufficiently active 5 . Studies show that men are more active than women, and that people with less schooling and lower socioeconomic levels are more likely not to practice sufficient physical activity. Studies also show that walking decreases with age and low self-perception of health [5] [6] [7] . Daily walking is an effective means to help people become physically active 3, 8, 9 . Physical activity is a complex behavior influenced by a number of factors, including sociodemographic ones. However, there is disagreement on how much these factors influence physical activity among the Brazilian population [10] [11] [12] . Although many authors have investigated physical activity and associated factors in urban populations, there are few such studies conducted in rural areas 13, 14 , which account for a significant percentage of this country's population (16%) 15 . Furthermore, comparing these populations is difficult because of the different metrics of physical activity used in these studies (objective ones such as accelerometers, or subjective ones such as questionnaires) 16 . In a previous study, these authors assessed the sum of all types of physical activity (physical activities at leisure, work, commuting and household chores), and the association between PA and demographic factors and self-perception of health 17 . We found that the prevalence of physical activity during leisure and commuting time was very low, and that most of the time, among adults, this happened between homes, the store, school and church, all of which are relatively close together. We also found that for longer distances horses and increasingly motorcycles are used.
Given the reality of these rural communities, this study proposes to specifically access the activity of walking among adults. This is a democratic practice that almost anyone can do. It requires no sophisticated equipment or specialized space, can be done alone or as a group, and has the potential to alter the status of the practice of physical activity in rural communities similar to the ones in this study. Walking in this case could be a suitable response to the needs of these communities, in that it is less dependent of government budget or political decisions. In this study we added other exposure variables such as the anthropometric measurements of blood pressure, fasting glucose and HDL cholesterol, which were not included in the previous study 17 . In light of this, the goal of this study is to check the association between sociodemographic and health factors and the practice of walking among adults in a rural area in Brazil.
Methodology
This is a cross-sectional study conducted in Volantes, a community in the district of Ponto dos Volantes and in Caju. Both of these are rural communities in the semi-arid region of Brazil known as the Jequitinhonha Valley in northern Minas Gerais. The population relies heavily on subsistence agriculture, especially manioc, corn, rice and beans. Some people have a few heads of cattle or a small store, but most are farmers and many are migrants in search of work in other cities. These same communities were used by this research group in studies of schistosomiasis and other parasitic and infectious diseases 18 . In 2004, we started looking at chronic, non-infectious diseases and the associated factors in these communities.
The total population was made up of 612 adults aged 18 or over and living in the community for at least a year (census data). Exclusion factors were pregnant women (2) due to the physiological changes in anthropometric data during pregnancy, and people with health problems that made it difficult or impossible to collect the data required. A total of 39 (6.4%) individuals were considered study losses: 22 (3.6%) were not located and 17 (2.8%) refused to participate. Each individual was contacted at least three times before being written off as a loss. Thus the final study population was made up of 567 adults.
Data was collected between May 2008 and 2009 by graduate and undergraduate students rigorously trained for this purpose. Interviews were conducted face-to-face using a questionnaire.
The practice of walking was assessed using the International Physical Activity Questionnaire (IPAQ) long/weekly habit version, which was adapted 17 for use in rural communities as recommended by the group of researchers who created the tool. The questionnaire was applied in faceto-face interviews to all adults 18 or over, living in the communities for at least a year.
After the interview, participants were assessed by anthropometrists who checked their weight, height and waist (circumference). Anthropometric measurements followed standard recommendations 19 . Each measurement was made in triplicate and then averaged. Anthropometrists were trained by a field supervisor for a week, and after that measurements were tested for accuracy and precision 20 . In addition to anthropometric measurements, blood pressure was measured three times using all of the steps in the 7 th Report of the Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure 21. We also collected about 25 mL of blood after a 12 hour fast for glucose and cholesterol determinations.
The exposure variables used in this analysis were:
• Socio-demographic: gender, skin color (white, brown, black), age (18 -30, 31 -45, 46 -59 or ≥ 60 years old), marital status (married/ living together, single, or separated/divorced/ widowed), and education (0, 1 -4, 5 -8 or ≥ 9 years of schooling).
• Self-perception of health, rated by interviewees as excellent/good or fair/poor;
• Anthropometric measurements: BMI using the cutoff points used by the World Health Organization -WHO 22 • Labs: HDL cholesterol classified according to the 4th Brazilian Guidelines on dyslipidemias and atherosclerosis prevention of the Brazilian Society for Cardiology Department of Atherosclerosis 24 : normal (≥ 40 mg/dl in men and ≥ 50 mg/dl in women), low (< 40 mg/dl in men and < 50 mg/dl in women), blood pressure classified using the criteria of the 7 th Report of the Joint National Committee on Prevention, Detection, Evaluation and Treatment of high blood pressure 22 : normal < 140/90 mm Hg and high ≥ 140/90 mmHg; fasting glucose classified using the criteria if the 1st Brazilian Guidelines for the Diagnosis and Treatment of Metabolic Syndrome 25 : normal < 100 mg/dl and altered ≥ 100 mg/dl).
The outcome variable for this study was 150 minutes or more of walking in a normal week. This variable was calculated by adding up all of the time walking in leisure, commuting, and work. Individuals who walked 150 minutes or more during a week were considered active. In other words, they met the requirement for preventing non-communicable diseases. Although the cut-off point used (150 minutes or more in a usual week) is based on the international recommendations for the practice of physical activity by adults, considering the sum of four domains. In this study we used the sum of the minutes walked in the three domains where this practice was present. This strategy has been used in other studies using this same cut-off point to analyze domains separately 26, 27 , or to analyze only the practice of walking in commuting time, to get from one place to another 28 . The descriptive data analysis includes calculations of the absolute and relative frequencies, as well as the means and standard deviations (SD). Chi-squared was used to analyze statistical differences. A Poisson regression was used to test the simultaneous association between the different variables and individuals walking for 150 minutes or more. For all analyses p ≤ 0.05 was used to define the statistical significance at the descriptive level. The independent variables were included in the modeling process based on awareness of their potential association with the outcome variable analyzed (p ≤ 0.20). Initially we used all of the variables with p ≤ 0.20 in the model, and then withdrew those that showed themselves not to be statistically significant (p ≤ 0.05). We adjusted the model and ran interaction tests between the independent variables that remained in the final model. The data was processed and analyzed using Stata 12. 
Results
The majority of the study population was made up of young adults (27%) and the elderly (26%). Those aged 46 to 59 were the smallest percentage (18%) among both men and women. Over half (67%) the population was considered to have brown skin, 66% claimed they are married or living with a partner, and 61% claimed to be in excellent or good health. About 40% claim to have between 1 and 4 years of schooling.
We found a high prevalence of obesity and abdominal obesity among women -13.8% and 29.2% respectively. Low HDLc was also more prevalent among women (41.4%). Regarding blood pressure, about 30% of the population had altered systolic and/or diastolic blood pressure levels when the data was gathered. 7.9% of the study population had fasting glucose levels ≥ 100 mg/dl, again more prevalent among women than men. Table 1 shows that the study population averaged 180 minutes of walking in a week, most of it (116 minutes) in commuting time. In terms of gender, we found that men walk more than women, averaging 243.8 (SD = 22.43) and 120 (SD = 13.33) minutes respectively. Graphic 1 shows the percent individuals walking 150 minutes or more per week. A sum of minutes walked in all domains shows that 34.7% of the study population walks at least 150 minutes a week. Walking in commuting time was enough for 27.3% of the study population to be considered active. In this particular rural population 8.1% of the adults were considered active as they walk 150 minutes or more a week in their jobs. Only 2.3% of the population was considered active when we analyzed walking in leisure time. Table 2 shows the percentage of individuals walking ≥ 150 minutes a week based on socio-demographic and health-related characteristics. The prevalence of active individuals (p ≤ 0.05) was highest among men and those with brown or black skin, those viewing their health as excellent or good and those with normal values for waist and blood pressure.
The results of the Poisson regression for the variables associated with walking 150 minutes or more are shown in Table 3 . Female versus male (PR 0.84; CI 95% 0.78 -0.89), age 31 to 45 compared to 18 to 30 (PR 1.11; CI 95% 1.02 -1.22) and self-perception of health as fair/poor compared to self-perception of health as excellent/ good (PR 0.90; CI 95% 0.84 -0.97) remained independently associated to sufficient time walking. We found no significant interaction between the independent variables remaining in the final model following the Poisson regression.
Discussion
This study found more walking in commuting time (27.3%) and less walking in leisure time (2.3%). Furthermore, we found that being female, being between 31 and 45 years of age and having fair to poor self-perception of health remained independently associated to the practice of walking.
Although walking is accessible and recommended for health promotion, we found that only 2.3% of the population in this study walked 150 minutes or more a week in their leisure time. Data on walking among rural populations is scarce. A recent study in this same population found limited amounts of physical activity in leisure time (10.1%) 17 . As a rule, low frequency of walking and other physical activities in leisure time were also found in other similar populations 29, 30 . This is especially true among women 31 .
Given the results of a longitudinal study, showing that exercise practiced in leisure time is the type of exercise that most contributes to reducing chronic diseases 32 , inactivity or insufficient activity in this domain increases the likelihood of morbi-mortality.
Physical activity is one of the priority themes defined by the National Health Promotion Policy (Política Nacional de Promoção da Saúde -PNPS), which includes the need to foster actions, advice and disclosure of such practices across the country. This is one of the agendas for Brazilian public health 33 One of the aspects discussed by experts in this area is the importance and influence of environmental characteristics on the practice of physical activity by populations [34] [35] [36] [37] [38] . Studies show there is a positive relationship between walking and other leisure activities and the surrounding environment, such as the proximity of recreational facilities 39, 40 . Thus, the low prevalence of walking in leisure time in this study population may be partly explained by the intrinsic characteristics of a rural area, such the absence of squares, walking paths and gyms. Furthermore, unlike urban ar-eas, in rural areas walking tends not to be considered leisure or even physical activity.
In recent decades, the Brazilian government has implemented a number of programs to effect a turnaround in the number of people who are inactive during their leisure time, such as the nation-wide "Academia da Saúde" (Health Academy) and "Agita Brasil" (Shake-it-up Brazil) 41 . The former introduced structural changes to encourage physical activity, and the latter informs the population of the benefits of physical activity 42 . Among the communities studied, equipment such as gyms do not exist to this day, although some facilities do exist in the urban area of Ponto dos Volantes and in Jequitinhonha.
In this study we found that more men than women walk 150 minutes or more a week. Similar results were found when other domains of physical activity are included 43, 44 . Despite the difference in the prevalence of walking among men and women in Brazil, there are few studies that incorporate discussions of gender and the social constructs that may be involved in these differences. We speculate that the explanation of these differences may be related to the more predominant role society assigns to women in domestic chores and childcare. This style of life, reaffirmed and reproduced primarily in the rural area, could reflect limited time for leisure 45, 46 . Domestic chores occupy a large amount of the day, even for women who work outside the home. This could be the path towards suitable health policies to increase the practice of walking among women, with deeper studies on the habits and behaviors of women living in small rural communities 47 . Regarding walking in commuting time, we found a higher frequency of this type of walking among men than among women. This result is different from what we find in urban areas, where women tend to be more active than men in this domain 44 . One possible explanation of this finding may be that men in rural areas travel longer distances to get to work (data not shown), as they do things like chop wood and clear land, which require more travel, while women tend to perform domestic chores that do not require as much moving around. This study found that those aged 31 to 45 tend to walk more, regardless of gender. In general, studies show that physical activity decreases with increasing age, and that the elderly tend to be more sedentary, even among rural populations 5, 7, 35, 45 . A study conducted in a rural community in China shows that the elderly who remain active are healthier than those who do not 45 . Thus, we reiterate the importance of government policies to promote health and prevent complications in this age group. Walking can be done by the elderly and should thus be incentivized and guided.
In this study, negative self-perception of health was associated to decreased prevalence of walking, reinforcing the idea that perception of health is associated with adopting health-promoting behaviors. Evidence shows that the prevalence of risky behavior is largest among those with negative self-perceptions of health, or in other words, those who consider their health to be fair or poor 47, 48 . One of the limitations to this study is the cross-sectional design, the result of being unable to determine the time relationship between variables. Thus the phenomenon of reverse causality may exist in the association between self-perception of health and walking. Regarding external validity, we must remember that the study population may not be representative of the rural population in the country.
The points that mitigate the potential biases are related to the methodological rigor of data collection, with the variables checked in faceto-face interviews with almost all of the resident adult population, and the use of questionnaires validated in Brazil, both of which are challenging in rural areas that are difficult to get to.
Conclusion
We demonstrated that the level of walking in leisure and commuting time is very low in this rural population in Brazil. Even if we add all three domains: work, commuting and leisure, only one in three adults walk enough. The main factors positively associated with walking were age between 31 and 45 and male gender. We also found that fair or poor self-perception of health is negatively associated with the practice of walking.
Considering the benefits of walking, a democratic, accessible and free physical activity that almost anyone can do, healthcare professionals should encourage people to walk. The results of this study can help guide the implementation of public policies to support and stimulate walking in rural communities. They also suggest the need for new studies that dive deeper into the role of gender in rural populations to confirm and further explore the findings. 
